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Abstract: Objective To establish the system of the quality evaluation technology for the seeds of Cynomorium songaricum and to
draw up the quality grading standard for the seeds of C. songaricum. Methods A stereomicroscope, electronic balance, and the
method of in vitro embryo culture were used to measure the morphology, grain, and embryo rate and viability for the seeds of C.
songaricum. The method of mathematical statistics were adopted to analyze the main index and reference index of dividing grades of seed;
The method of standard deviation was applied in developing the seed quality grading standard. Results Seeds were 1.03—1.63 mm long
and 0.69—1.23 mm wide, kernel was about 0.61—1.05 mm long and 0.50—0.50 mm wide. There was a significant correlation among
seed morphological indexes (P < 0.01), and there was also a significant correlation between the morphological index and thousand-grain
weight (P < 0.05). There was no significant correlation among the morphological index, viability, and embryo rate (P > 0.05) and there
was no correlation among the thousand-grain weight, viability, and embryo rate (P > 0.05), while there was a significant correlation
between the viability and embryo rate (P < 0.01); the viability was the main index in the quality grading for the seeds of C. songaricum;
while the clarity, grain, and water were the reference indicators of quality grading of the seeds. Conclusion The seed quality of

each grade should reach the following requirements. For the first grade seeds: seed viability is not less than 98%, purity is not less than
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93%, housand-grain weight is not less than 0.8 g, water content is not higher than 8.0%; for the second grade seeds, the seed viability is

not less than 95%—98%, the purity is not less than 86%, the thousand-grain weight is not less than 0.7 g, water content is not higher

than 8.0%; for the third grade seeds, seed viability is not less than 90%—95%, purity is not less than 80%, thousand-grain weight is not

less than 0.5 g, water content is not higher than 8.0%; seeds that do not reach the standard of the third level are unqualified ones.

Key words: Songaria cynomorium Rupr.; seed quality; evaluation technology; grading standard; thousand-grain weight; viability
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Table 1 Analysis of seed morphological index, thousand-grain weight, embryo rate of seed, and viability of C. songaricum (n=>51)

otz Mg /mm  FFEYE /mm BMOK /mmo RS /mm TRRE /g BE /% AR /%
= IN| 1.6317 12305 1.048 0 0.899 8 1.176 99.29 98.80
R/ME 1.030 1 0.686 1 0.607 9 0.499 1 0.398 87.85 83.70
FEIHE 13456 0.977 1 0.804 1 0.685 4 0.662 96.18 95.18
bRt 0.1397 0.104 3 0.105 4 0.090 4 0.151 245 32596
R R 0.103 9 0.106 8 0.1311 0.1318 0.228 1 0.025 4 0.034 2
F14 14.24™ 7.89™ 48757 41.64" 28.76™ 9.65" 11.29™

RN EKT (P<0.0D)

“represents extremely significant level (P < 0.01)

M 1 a0, BRFrFoe. R, B wisn,
BRHAD T S FRbR A B 2 5, P IR AR
TR RRBUN, TRER 5 REER, ESHE
WA S R AN 6

P& TR b Z MR 25 AH G (P<0.0D), B
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NG TR A AR E (P>0.05), ThifiEs
ASE TFIIRRAKSE (P>0.05), {HAE AR
WEME (P<0.01), AT TR SRR T
TEATabr, MBI AEE IRl g ). Aidi—

x2 PIPRMTFRISERR. THRE.

W E RT3 RS, R TA R AT TR0
AN RS KR E AT, WK 2.
32 AREPRESPAFFTRIRE. £FH. FE.
BKENEL RINEIEL

1 3 0 WL, AN ()t PR B BH R T ot e
KA 1.176 g, Be/hh 0398 g, P44 0.662 g, K
8 AE 0.500 0~0.800 0 g, T-RIFEAL 7+ A%
s 22.81%;: WEWEJIKE, BIHRN AR08 1k
ik 98.30%, /NN 83.70%, KEE/HETLE 91%~
98%, EiG AN 3.42%; AFEIRIE RN 115
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Table 2 Correlation analysis of seed morphological index, thousand-grain weight, embryo rate of seed,

and viability of C. songaricum

& b (LS T 58 SIS B e ThE CRAP)
USRS 1 0.66" 0.51" 0.43" 0.33" -0.13 -0.15
T 58 0.66" 1 0.48"” 0.52" 0.47" 0.07 0.05
Rk 0.51" 0.48" 1 0.88" 0.33" 0.04 0.02
Fif 5 0.43" 0.52" 0.88" 1 0.32" 0.01 0.01
T 0.33 0.47" 0.33" 0.32" 1 0.27 0.26
W2 -0.13 0.07 0.04 0.01 0.27 1 0.97"
A5 ST -0.17 -0.02 -0.04 0 0.26 0.97" 1

TRRBEAE (P<0.05) TRFENEEKE (P<0.01)

" represents extremely significant level (P <0.05) represents significant level (P < 0.01)
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Table 3 Analysis of seed quality index of C. songaricum from different sources
& M THJTE /g TG 1% HWE /% BFKE /%

SFPNE] 1.176 98.80 96.41 8.36
I/ME 0.398 83.70 68.93 6.39
SERIE 0.662 95.18 86.35 7.47

Frift 22 0.151 3.2596 6.362 5 0.494 8

A A 0.228 1 0.034 2 0.073 7 0.066 2
F1H 28.76" 11.29” 95.93" 34.95"

SRR, Bl 96.41%, LN 68.93%, ~F
%14 86.35%, KiBar5H 1t 80%~92%, &5 RE
0 7.37%; ANFRIERD 15 K SR, B =N 8.36%
AR 6.39%, VYK 7.49%, KEBDEEFLE 7%~
7.9%, LR RECN 6.62%.

33 BiEMFRENRERSHH

331 FIRMRIES/SMERRLE X 51 S
TR, RIS R EK S 4 e bR o A

IEARD BRI, 45 R IL 2 /N ARSI
Looss ATLLA BB BF 7 TR i B3 )
RN K 4 TR bR 58 A3 MBS i o

332 MRERL () BEMWAK  BHM TR E
Mg 71 r=0.26; $E 5T r=023, FKE
5431 r=-0.15, THRiES5EE r=0.08, THi
wHEKE r=-0.16, {5 E/KE =003, &fhbs
PP AR B GA ORI AR B W EKF, WAk 4.

R4 TRESRIFEH AT R REBIEFREXIED T

Table 4 Correlation analysis of seed quality index of C. songaricum from different sources

& 5 Thi i A5 = K
T 1.000 0 0.260 0 0.080 0 -0.160 0
N5 T 0.260 0 1.000 0 0.2300 -0.150 0
% 0.080 0 0.2300 1.000 0 -0.030 0
K -0.160 0 -0.150 0 -0.030 0 1.000 0

TEAREEAKT (P<0.05)  THRFEEEEAKT (P<0.01)

’ represents extremely significant level (P < 0.05) **represents significant level (P <0.01)
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x5 HiFAFTFREHERERS T ERTM

Table 5 Variance contribution of principal components seed quality indicators of C. songaricum

ESD%iy 75 ZE TR TR /% FUFTTEkE /%

1 1.495 4 37.384 37.384

2 0.995 8 24.894 62.278

3 0.8399 20.998 83.276

4 0.669 0 16.724 100.000

*6 PR FRIEIRERK SR
Table 6 Single index standard of dividing grades of C. songaricum seeds

2 TR /g GROUPANEZ HE /% BKE /%
I >0.813 >98.40 >92.71 <7.964 8
I 0.662~0.813 95.18~98.40 86.35~92.71 <7.964 8
I 0.511~0.662 91.92~95.18 79.99~86.35 <7.964 8
v <0.511 <91.92 <<79.99 >7.964 8

R YRR & FREIRIEANIE LI

Table 7 Actual frequency and theoretical frequency of each level among C. songaricum seeds

sy AR AN TRL GOV P K
W% B B /% B /% e B/ e /%
I 15.9 8.11 11.76 6 9.80 5 19.61 10 29.41 15
I 34.1 17.39 33.33 17 52.94 27 33.33 17 29.41 15
11 34.1 17.39 43.14 22 27.45 14 33.33 17 29.41 15
v 15.9 8.11 11.76 6 9.80 5 13.73 7 11.76 6
7k 100 51 100 51 51 100 51 100 51
=8 RMTREZFRITE
Table 8 Quality grade standard of C. songaricum seeds
_— I Phrife
AT 1% I/ % TR /g FIKE /%
I =98 =93 =0.8 <8
II 95~98 86~93 0.7~0.8 <8
1 90~95 80~86 0.5~0.7 <8
IV CREHEFT) <90 <80 <05 >8
Po; TOKEIEPIHEZORIN, TR 4 3Wig

A1 THRFR AR AR 1 0, 1R T 900 52 24
1% 2 i, LT DI 1 S0Eg: PR bRy
PEAETE AR 1 S, $EIRAETE DA 1 e W
TRARFRII LA S TR 2 0, 4% BEARTE I BRAIG 2 4
SEN s PPN ARG 1 9, TRFURAR 2
I, LA IR 1 JOE s 5 A 1A
K2 2 TRUBRAR 1 20 FIA 11580 2 42
SER . NG RIS KR 1 AGHEIN, X
ANERF T

H1 - AR AR TR, B0 bRl
257, RIANFAEAERERT N o AT A I 1 4 BH b
TR AR SKEMTRTCR 4 NGRS, JF
BEAT T R M, A AT T B R 2 4
FEFEAR, X [ R > G DUl 713 LM R
W R A BT 2 AR B o
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